Objective: Musculoskeletal disorders and depression are common among migraineurs. The aim of our study was to evaluate the occurrence of these disorders among working aged migraineurs.
| INTRODUC TI ON
Migraine is a common disorder in working aged population, and the occurrence peaks in the late teens and around 50 years of age. 1 The sociodemographic correlates have been stable for over 50 years, and across studies, the estimates of the 12-month prevalence yield a total of 18.5%. 1 Pathophysiology of migraine is complex, 2 including neuroinflammatory mechanisms and both peripheral and central sensitization. 3 Migraine is among the rare neurological conditions accompanying fibromyalgia. 4 The reported comorbidity is high and associates with anxiety, depression, and insomnia. 5, 6 Pathophysiology linking these painful disorders remains poorly understood; suggested mechanisms include involvement of peripheral and central sensitization disturbances. 3, 7 Neural sensitization has also been shown in other comorbid painful conditions in migraine, such as rheumatoid arthritis (RA) and osteoarthritis (OA). 8, 9 The aim of our study was to evaluate the occurrence and risk of some comorbid and common painful musculoskeletal disorders such as fibromyalgia, osteoarthrosis, sciatic syndrome, rheumatoid arthritis and depression among migraineurs in a working aged population in Finland. The aim is relevant as depression, and the pain conditions under study are reported to be common disabling conditions in the workforce. and 2012 sent to those responding to the first HeSSup survey, excluding those who had died, moved abroad or whose present addresses were unknown. According to the non-response analysis in 1998, respondents and non-respondents were comparable with respect to the most important demographic variables including gender and age distribution 12 and the differences in physical health between participants and the general population were minor. 12, 13 Algorithm of responder distribution in the three surveys is shown in Figure 1 . Table 1) .
The self-reported severity of depression by BDI scores was higher and statistically different between migraineurs and controls (P < .001). The difference in mean scores of BDIs among migraineurs (7.1 points) and controls (5.4) and at least moderate depression (Beck >18) was reported by 7.3% and 3.4% respectively (P < .001).
Depression was as common among older and younger migraineurs.
Lower education status was more common among migraineurs but no difference was observed for the marital status as compared to controls (Table 1) . Triptans were prescribed in 522 migraine cases, 34.7%.
TA B L E 1 Demographic features of migraine patients and controls in the year 2012
Migraine patients Controls P -value n % n % All four painful musculoskeletal disorders, fibromyalgia, RA, OA, and sciatic syndrome, were reported more often among migraineurs than among controls. One in three migraineurs reported sciatic syndrome and OA compared to one in five among controls ( Table 2 ).
In the two oldest age groups, all four reported disorders were more common among female and also OA among male migraineurs compared to controls. In the two youngest age groups OA, sciatic syndrome and fibromyalgia among women and sciatic syndrome among men were more common. Almost half of female and one-third of male migraineurs reported OA while the rate in the younger age groups was only one in ten ( age, gender, education, and at least moderate depression had only slight influence, the ORs were high for all four musculoskeletal disorders, and the association with migraine was statistically significant (Table 4) .
| D ISCUSS I ON
The key finding in this study was that several common painful musculoskeletal disorders, such as rheumatoid arthritis, fibromyalgia, osteoarthrosis, and sciatic syndrome, were reported significantly more often in the working aged migraine than in the control population.
Migraineurs reported more often a lower education level and at least moderate depression compared to the controls. The risk for all four musculoskeletal disorders was high and statistically significant after adjustment for age and gender, as well as with education and at least moderate depression.
Self-reported migraine is generally considered reliable, and this method is used in several observational studies. [14] [15] [16] In line with other studies, we did not use diagnostic questions to identify individuals with different pain conditions. We used recall prompts which in case of migraine shows that the self-reported occurrence of migraine among Finnish working aged population in 2012 was 13%, being TA B L E 2 Proportion (%) of migraine patients and controls having reported painful musculoskeletal disorders in the year 2012 similar to rates observed in other studies. 1, 15 Female majority and the observation of lower education level among migraineurs 16 were corroborated also in our cohort. It is known that the classification of a given primary headache disorder subtype may change in a quarter of cases and the diagnostic certainty of other pain conditions may vary significantly according to the doctor who made the diagnosis, for example, general practitioners, other specialists. 17 Same limitation is true for musculoskeletal disorders in this and other studies using recall prompts. However, self-reporting of migraine is considered reliable and the included cases in these data had responded affirmatively to the inquiry on having migraine in all three questionnaires up to 2012 which further improves the reliability. Moreover, the proportion of migraineurs with prescribed triptans may be considered appropriate.
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A major strength of this study is the high response rates among migraineurs in the follow-up questionnaires comprising altogether 1505 included cases in 2012. Baseline characteristics in both study groups were controlled for age and educational status. The possible differences in other comorbidities than painful comorbidities are not expected to affect results and conclusions in our study. Exclusion of suspected 1% false-negative migraine population according to triptan prescription data do not interfere with the inferences in this study.
Limitations of the results and inferences based on the data may be the fairly low general response rate in 1998 and the over presentation of older age groups. As migraine prevalence was not studied here, we find the response rate and number of cases adequate for the purposes in this study. The sample size remained ample for statistical analyses to assess risk and occurrence of painful comorbidities. However, given the careful non-response analysis after the baseline study, where respondents and non-respondents were comparable with respect to the most important demographic variables, 13 we strongly assume that the conclusions drawn from the statistical analyses may be considered reliable and random effects small. Also, the non-response analysis showed only minor differences in physical health between participants and the general population. pathophysiological changes underlying particular inflammatory diseases is set to produce paradigms in pain management and future possibility of more specific diagnosis-based analgesic medication, such as calcitonin gene-related peptide (CGRP) receptor antagonist use in migraine.
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